Objective: To determine a paradigm that will be helpful for urologists to manage fibrous pseudotumors, which are a very rare condition of the testis.
Introduction
Intrascrotal lesions are common in the male population. While 95% of testicular lesions are malignant, most paratesticular lesions are benign. Usually paratesticular lesions are cystic in nature. Fibrous pseudotumors, the second most common intrascrotal lesion after adenomatoid tumors, was first recognized in 1904 by Balloch. [1] The term "fibrous pseudotumor" is generally accepted to include reactive benign lesions of the testicular tunics. They comprise only 6% of paratesticular lesions and can be observed at any age, while the incidence peaks between the second and forth decades of life. [2] Because these tumors are benign, instead of radical orchiectomy, testis sparing surgery is important to preserve fertility in these patients.
A preoperative diagnosis of a fibrous pseudotumor is challenging. Distinguishing these masses from malignant tumors with clinical and radiological findings can be difficult. Thus, blind orchiectomy for testicular fibrous pseudotumors has always been reported in case reports not larger series. Thus, urologists must carefully evaluate this rare condition to prevent unnecessary testis removal.
We retrospectively evaluated our patients with fibrous pseudotumors in our urology department and aimed to determine a paradigm that will be helpful for urologists managing this rare condition.
Material and methods
We retrospectively evaluated our uropathological database over the last 18 years for fibrous pseudotumors of the testis among scrotal-testicular surgeries and their pathologic outcomes and clinical features. The study was conducted in accordance with International Conference on Harmonization Good Clinical Practice guidelines and the Declaration of Helsinki. All subjects were provided written informed consent. The protocol was approved by the Ethics Committees at the Gülhane Military Medical
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Academy Haydarpaşa Training and Research Hospital (protocol no:1491-37-14/1539, date: 27.03.2014). Data, such as patient age, side of scrotal mass, concomitant pathology, ultrasonographic findings, surgical procedure, and macroscopic appearance of the mass, were extracted from patient files (Table 1) .
Statistical analysis
The arithmetic mean and minimum and maximum values of age and tumor size were calculated using Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL, USA) for Windows (version 15.0).
Results
In our urology department, the numbers of patients who underwent radical orchiectomy, simple orchiectomy and testis spearing surgery from 1995-2013 were 198, 628, and 12, respectively. The radical orchiectomy specimens were reported as primer testicular cancer in 144, granulomatous orchitis in 13, lymphoma metastasis in 9 and pseudotumor of the testis in one patient after histopathological examination. Of the 12 patients who underwent testis-sparing surgery, ectopic spleen was detected in 2 and a fibrous pseudotumor of the testis was detected in 5.
We found 6 patients with a fibrous pseudotumor of the testis. The mean age was 34 years (min: 23, max: 72). None of them had a causative factor before the diagnosis or a history of testicular infection. The nature of the masses could not be defined according to ultrasonographic features (Figure 1 ). Two patients had concomitant hydrocele, and one had an ipsilateral atrophic testis. The median mass size was 5 cm (min: 2.5, max: 6), and tumor markers for testicular cancer were in the normal ranges for all patients. Right radical orchiectomy was performed without frozen section analysis for one patient with an ipsilateral atrophic testis and a normal left testis. After obtaining informed consent, inguinal exploration was performed in 5 patients. After testis exploration, biopsies were taken from the masses for frozen section analysis. Pathologists reported benign tumors in all 5 patients. According to these histopathological results, testicular sparing surgery was performed for all 5 patients. The masses were excised completely ( Figure 2 ) and sent for a final histopathological evaluation, and the surgical Figure 3 ).
Discussion
Most benign intrascrotal lesions (adenomatoid tumor, fibrous pseudotumor, cystadenoma, spermatocele, hydrocele, varicocele and hernia, tunica albuginea cyst, testicular simple cyst, epidermoid cyst, tubular ectasia of the rete testis, intratesticular varicocele, and adrenal rest tumor and splenogonadal fusion) occur in paratesticular tissue and are cystic in nature. They are common in the male population. The fibrous pseudotumor was first reported in 1904 by Balloch and is the second most common intrascrotal lesion. [1] Many names have been used for these lesions, including chronic proliferative periorchitis, inflammatory pseudotumor, nodular and diffuse fibrous proliferation, proliferative funiculitis, fibromatous periorchitis, fibroma, benign fibrous paratesticular tumor, fibrous mesothelioma, pseudofibromatous periorchitis, nonspecific paratesticular fibrosis, and reactive periorchitis. [1] [2] [3] [4] They are in benign nature and constitute 6% of paratesticular lesions. [1] [2] [3] These lesions can affect the testis, testicular tunica, epididymis and spermatic cord. Benign fibrous pseudotumors can be observed at any age, while the incidence peaks between the second and forth decades of life.
[2] Only 4 cases exist of patients younger than 18 years of age diagnosed with a fibrous pseudotumor after clinical evaluation.
[1] Four of our patients were in the second decade of life, one was in the fifth and one was in the eighth decade.
Usually patients present with a small, circumscribed, firm, painless mass in the scrotum. The etiology is unknown. However, a reactive nature is suggested because some patients have history of trauma, surgery, infection or inflammatory hydrocele. Schistosoma haematobium infection has also been associated with fibrous pseudotumors. This infection was thought to contribute to this particular tumor's giant size and rapid growth, lending credit to the theory of the reactive nature of fibrous pseudotumors. [4] However, for most cases, no etiological factor can be detected. Macroscopically, these nodules may be single or multiple and originate from the testicular tunics or epididymis and may involve the spermatic cord. The nodules are well circumscribed and firm with a white-tan, whorled cut surface and range in size from 4 to 8 cm. Although mostly involving the tunics, nodular adherence to the dartos muscle and scrotal skin can occur. [1, 5] Occasionally, the nodules originate from the tunica surface and give rise to floaters or scrotal pearls in the tunical space. [6] Most reported cases have involved the tunica vaginalis; rarely, the tumor is associated with the tunica albuginea, epididymis, or spermatic cord. [1, 3, 5] Epididymal involvement is apparent in less than 10% of cases of fibrous pseudotumors. [7] The lesions are asymptomatic, but almost 50% of cases are associated with a hydrocele. [8] These masses can be quite large and mimic neoplasms. Three of our patients (50%) had tunica albuginea involvement, and the other 3 had tunica vaginalis involvement. In one patient with an atrophic testis and in 2 with a hydrocele, there was additional pathology in the testis. All six patients only had one mass with an average size of 5 cm.
Distinguishing the masses from malignant etiologies is difficult. Secondary to the inflammatory process, ultrasonography may show microcalcifications and which paratesticular structures are involved and fibrous, and the presentation is often complicated by cystic pathologic findings compatible with hydrocele. [9] Due to the amount of collagen, calcification or fibroblasts, fibrous pseudotumors can be hyperechoic or hypoechoic on ultrasound without another specific appearance. [10] [11] [12] [13] Slight focal thickening of the tunica albuginea without abnormalities in the testicle may be detected by ultrasound. These lesions can be distinguished from most other testicular lesions according to ultrasound (US) findings, anatomic location, and negative tumor markers, but using these findings, determining the nature of these lesions (benign or malignant) radiologically is difficult. Magnetic resonance imaging may prove to be more definitive for making a preoperative diagnosis, but experience is currently limited. A fibrous pseudotumor has intermediate to low signal intensity on T1-weighted images (similar to that of the testis) and low signal intensity on T2-weighted images. In those patients in whom gadolinium contrast was given, there was little to no enhancement. [14] [15] [16] [17] The ultrasonographic findings in our series are more consistent with the findings reported in the literature, and in this respect, the findings can be characterized as 'classical'. However, this result was not surprising because this appearance is not specific. Thus, imaging could not aid in the decision making schema for fibrous pseudotumors of the testis and testis sparing surgery.
Orchiectomy has been generally reported for testicular fibrous pseudotumors in case reports and not larger series. Jones and coworkers reported 9 patients with a fibrous pseudotumor of the testis. They perform radical orchiectomy in 8 patients and mass excision in 1 patient. They reported that the outcome was benign in the seven cases in whom follow-up information is available. [18] Lately, testicular sparing surgery has become common for small testis tumors. There are studies using intraoperative ultrasonography (USG) [19] or microscopy [20] to evaluate the mass during surgery. Frozen section analyses were performed for all patients and compared with the final pathology. [19] [20] [21] In these studies, the final pathology and frozen section pathology were found to be consistent with each other. In studies by Shilo and coworkers and Gentile and associates, 11 of 16 patients (69%) and 12 of 14 patients (86.7%), respectively, the final pathologies were reported as benign. Furthermore, in a study by De Stefani and coworkers, seminoma was found in only 2 of 23 patients. Radical orchiectomy was performed for patients whose biopsies were malignant, and no case of relapse was observed in follow up. Different from these studies, the testis tumors in our study were not small. In addition, these scrotal tumors were not clearly associated with the testis parenchyma. In our study, inguinal exploration was performed, and intraoperative frozen analyses were obtained to rule out malignancy in all patients except one patient who underwent orchiectomy without frozen tissue analysis because he had an atrophic testis. When the lesion was reported as benign by the pathologist, a testis sparing procedure was performed. The final pathology was reported as a fibrous pseudotumor for all cases. Using intraoperative frozen tissue analysis, we saved the testis in 5 of 6 patients.
This retrospective study has a few apparent shortcomings. Intraoperative USG was not used, and excisional biopsy was performed on the masses based on palpation. Intraoperative USG for control purposes after excision might be useful for these patients.
In conclusion, if a scrotal tumor is detected by USG in patients with normal tumor markers, and its relation with the testis cannot be determined, these patients might have a fibrous pseudotumor. Blunt radical orchiectomy would be invasive in these patients. In suspected cases, using frozen section analysis during surgery, an organ-sparing strategy can be pursued in these patients. 
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